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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a scanning line interpolation circuit 
that obtains a scanning line interpolation image with high image quality 
without causing deterioration in the resolution and interpolation 

disturbance. 

SOLUTION: Vertical HPFs 3, 8 generate a field high frequency signal before 
and after a current field in a vertical direction. A vertical LPF 7 generates a 
current field low frequency signal in a vertical direction of the current field. 
A motion direction detection section 4 detects a moving direction value (s) 
of an image and a moving amount (k). Image shift devices 9, 10 shift a field 
high frequency signal according to the moving direction value (s). An in-field 
interpolation device 5 generates an in^eld interpolation signal. Adders 1 3, 
14 add the field high frequency signal and the current field low frequency 
signal to produce a spatiotemporal interpolation signal. Multipliers 13. 14 
and an adder 15 mix adaptively the in-fieid interpolation signal and the time 
space interpolation signal according to the moving amount (k). 
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-I -Ji' mmm^Rzmsimy ^ h-mmn 
[0 00 n 

[0002] 

(a) B-^>$U-:^<i-f. (b) tt-:/ai^U2»->7' 
(lt;X^S) (i-^. ( c ) IJ^SSfflrBlKJ; > 

[0003] C©0 5 CCfcCi-C, VttliffiCDS 

e^isj-c**). 7K¥:^i^t«^ra^risj-c*s. -f>*u 

las (a) K:S^-r,fc^K:. 50 
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n^. ctiicMb. ■:^uifuviy:/mmt, 05 (b) 
CO 00 4] -ec-C. S5 (c) {C7j^-rj:5K, ■('^'^ 

[000 5] s£*K:fe(,^-c«, m-i^^^^i^mM 
^.^^m^^^ti,. m^ifim>x\.^i>m-^\t. ±t® 

ISIC, D®¥i^fii^x-c^-rfrL/C^iii3SQ<i:-r?>7 ^ 
[0006] 

^ --"1/ ¥nm&^Jc.i>m^x^^mt. xts 
m^vMthn^-mmwmi^^-i^'mtsmy 

y-<)V^ (JeiT> 0->'^■X7^;^^^*LPFiBSle■r 
S ) . 7 ^ Ff«3ffira«SiSL P F ®!|#tt*^o. 
[ 0 0 0 7 ] 07 ( a ) »B#raSjg^ f -Sa^FSJlig 
IKi/K:H-rS»ihia^®;^'^i' FJU*^L/fti4>®-C4) 
■S. »±liS!-Ctt, 07 (a) (CS^-TJ: 5 tc. Bii^S®x 
•^i" F;v«f = 0©#±«cb*^1?SL/^ci>, f = 
60. -6 0 (Hz) {c#fi-r?>©%if'C»(cj2;*56X-^ 

®ti^®fflH®s-c*.57 ^ -jb Fra]fflra®pi±i^». 

t^^a: t^Sl^®;^^ i> F Ji'diJiiJc^^^fi® i 

ft*. 

[000 8] SEoT. »±il^t?tt, 7 -f -JU FFelffiia 
Sif^-C^f f = 3 0 . -30 (Hz) (C^ii-rSx^r 

tp-i:<«:)Aj&5.5^il^;^®WiSiS/^'^^ F Ji'®i5^*l^£T* 

[0 00 9]-:^. mi (b) \tmAm.m-m.^ 

— JJSWtCK, giiil^«. 07 (b) {CtJ^TJ:^ 
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CO 0 1 0 : «c-c> im'^'c\m^^%'m>7.^^ h;u 
^:K^4o^£l»<i:^^c> 07 (b) vimmii^Uc^-n 

Aiit). t£^©^^MI@glg8(cj:€,S!)»i§lt>MS(c4s(,^ 

y + ¥^© -f > $ \y~-7.m%t^%±^\m.^^tits.K.\, 

[0011] *^WBC©J:5ftKS*{cffi*fj:3n:fc 

SaL-rfe. »«!g©*{t-?>-^>i?U-xj55«*SB4-r 
5Ci>5:<. i85iiii«^c^iS«llfflilffli%^*ct*J-ct 

[0012] 

©RJI5©»jS4)!?^-rSfc«>. Kf)tti^cWmm>ft 

Yxhi>my -f --'I' F©^r5WK:±TK:fig-ri.^^ 
rB^^S(5) i. H?ria^7^-;uK©sit:^(S]Kfgc^)i 

-JU K<gJSm^^#S ( 7 ) i . BfrE?!7 ^ F {c 

*ffC^f^W{cfg©Sil^|fi]Cc:igi,^^jgii[Rg^-C*i?t 
7 y FJi^<i-^5r*fiSrse^7 ^ -it- Figt^m^Sfe 

(3) -f-^uFK^H^T^WfctJ 

©Sit:^l^{cSl,i^jg^^-C$. 2,157 ^ F*^<i 
■^^toS-r S«f7 FK«ft^fi£^® ( 8 ) <!: . 

1512^7 A FK^L-c^iawfcisrm-r-s 7 ^ F 
*^e.ii«©iJ*:&i«iii«itsi^ttffi-r2.t!)i?:&iS]«iffl 
(4) MB«i^:fr(Sj*iffi^KJcj;-o-r^[±i$n 
fci!i#:^[6j«:fieor. BtilB«7^-ji/FiS5^m-^^i'7 
F-rs^i©'>7F^S (9) i. B(iiatt#:^iSi«feHi#^ 

;L'Fffi«(i#%i^7 Ff €.^2©i^7 F^g (10) 

i. fnBmiRi:;ii2©i/7F#m«:j:or->7Fsn 

Biriei7^-;i'Fffi«{<i#i?:in»i/rB#^ra 
liBHt^^&E-rs^^Hfflram^^fiK^s (is. 1 

4) i. fiiasii*:^t6]t^ffi^|g{cj:-,r«mi§nfcKiif 
atcsfor. B5sa7 ^ -;u FrttiK(i#i8?iaB#^aii 
ra^-^i^jifos^-rsiaisig^^s (11. 12. 1 

5) i*«A-c:»fiSu/cci««FS<fr5^2iSffiraii 
8S^^.-r-s4>©-c*s. 
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[00 13] 

\m^<r>%m)%m «T> *^?s©^iSfflraiiii(s«: 

«$i^fflraiiffi©-*)liF5?:7j^T T'D i7 0 . a 2 ttS 

1 *©ii)t:&l^il«lfflS4©^ft8<)»fiS©-«a|«:^T7'D 

f i'la, 03 w*^H^©^^«rai5i3S*«i*®i£*ra 

S^g^ClDffl Udm:n<f:fri ~j i^S, 04 IS$I6B^©^ 

a V >pm. 08 «*^?g©^s«r5iisi«:iftBj-rs/c 

10 J{)©H»;^'<i' F^U'Sr^f 0"C*S. 

[00 1 4] *-r, 08=&ffll,»-C> *^?3©^SffiH 

llIK©J^«:-:>i»-citt?B-rs, iltfe!>5gjt:^|6]^;^c5p:^ 
|SjK:Wi^8iil/-ct>Si*©illfe©;^'<i' F;utt. 

¥:&ifii©fi6#jiSv X = 0 . Sit:m^iJ©li)#iiev y = 

2 («i^/7^-;l'F) t?^jii^«!3-e7ctS^. S8 
{CtSTJc^cc, iij^©x-ti7h;H3:f -j/^pmJ:©** 

[00 15]-ec-r. 2|5:|6?a-C«. ig7^-;UFK:J*l/ 

20 ■ca#rBlfitlKB5m-r€>7 ^ -;l/F3!)^e>ii]®©ffii^:^l^<!:S!i 

©j:^-^:? F;U^-e-n^nESi|-r-5Ci*SDjtgt^c2.o s 
a^fi-^?r^r^WK±T£36K:->7 F ^7 ^ 

Ffifeifi^fcjiD^L-cBt^rMr^fi-^^rtfs. cnccj; 
*h^'n©!|$a«)<cii«©;^-^i'F^i'Cc«a4)g 

[ 0 0 1 6 ] t^il^a. 08 VLfh-t:^-^ F ^U^Jfoli^ 

30 S|5^};!)5PI±i^<»:&.5>^?^FaM*?T^ <fc ^ tC-T?, C i K 
J: o r . ilS^{b©«t 7'o w 7'{i-t«:f#-2> c i 

[ 0 0 1 7 ] ccr, *^B3©:^^fflrB^I51K©«fiES 

i&?-i^'3A*sn?£-<>$i/-xig»#^B. 7-f- 
;uF3iiiS2. Sii;^^-/-'f:^7 ^ji/^ (ii(T, 

7^;l/i?<l:HPF?:lllSa-r*) 3. «l#:&lSl*iaigiJ4 K: 

[ 0 0 1 8 ] 7 ^ Fji@S2 ttA:^sn/cii»{g-^ 
40 5:17v--'I/F»©^Iffl/cltjiJ2L. ^©iiJlLfcH^ 
{i-^€:7 ^ -;u FrtiiKS5 i7 ^ FiiiilSe iS 
iELPF7K:A:t)-rS. 7 -/-;I> FiiS^BBA^Sn 

1cm'm^^ 1 7 ^ -;u F-^}©B#ra/cWjigi/, -e©® 

iSl/fcii^<i^*tt*:&iail^fflS|54 iSiSH P F 8 KA 
Mi. Se-o-C. SilHPFSi. 7 ^ FF^^SKS 

5Ro'Si:LPF7i, siiHPFscctj, -eti-eni 
7 ^ FfoM^t ■:> fcffiifiafi-^AiA:^^ c itc^c 
■S. &*J. 7^-;l'F)ElS2 J:>3Ui:^5n:ft:il«^# 
*^7^-Jl'FtT-5. 
50 [00 1 9] SiIHPF3». l!Sfflra7^-;UF-C*S 
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itHPFStt. |jMia7^-;UF-r4)2.3l7 ^-;UK«c 
hSl 0CCA:»3f IP^. SitHPF3tt. 

ji' KiS^<i-^ifiS#Kr$) 0 . mm\ P F 8 «. y 

^ F««m-^€r4fi£f *ir7 ^ ~)\, FB 

[0020] ttt5?lS]«lltiSP4 mi^-r i> J: ^ 
sc^^ccior^ z^^-ii/F ( 1 pa©® 

©illtfS?rS^-rfii (tttSfii) k<b«r«&, ii«©«Jt 

I/. ii»©a»afflk^^^i iRomsi 2K:a 
fip-fe. «l#:)3lS|*iaiSI54i3:, ^ FK:)Ff 
urB#rafl<)K:B5fg-r'57 ^ F*»6ii^©S6^:&|S)i 

[0 02 1] m^i^y Y^Q'mm^iyy fsi o», 

sfts-e. assi 3K:A:^-r'5. ttfc. m^'^y fs9 

•C^ P^WCCi^lti-r •5 7 ^ F i . Si^t'^ FS 1 0 T 
^^i^J^mti>y ■< ~)\' Fitt. Y -Jb F-C 

*S3S7 ^ F3»»6Mri^Hffl^*i33!«:©-C^«):&l6l 

-JU F©KJ^m# **DSEL. ftlffg 1 4 {CA^TS. 
[0022] gilL P F 7 v F©igl^li-^«: 
mOtbU. im^l ^ViKhth. Ajrte, SilLPFT 
B, 317 ^ -;u F©Sit73[Sl«:{£i,»^jg|iiifiS»r*i>31 

7 ^ 'f\^ ^mm^^m.th^y ■< -^i' F©iK<i^sfe 
fi£¥S-c*s. Jiws 1 4 jijnaw i a j: o a* sn/t 

b9S7 ^ F©]S«m#©»]SC*S^iSiIL P F 7 J: 

•3A*3*afc^7 ^ -ju F©ffija<i-^<!:%»n#b. ms. 
tsmsmm^mri. m^. i s ^ads^i 4 

[ 0 0 2 3 ] 5 6tc. y^-jv vm^m 5 «. mm 
^m<Dmiimic±.ric&.s.ti^mim»L. y^ 

-)\^ FrtSPBHl#?:ifi£^S. y A FF*ifflrB^S5 K 

fci^r tt. ±ls©B^^PBiMPa^li^^4fiST i^{c4 D /c 

fey < Yf^imsmmfifms 1 2 «:A:ti§n*. 
[0024] ±12©^ ^{c. mns 1 1 1 2 {C 
Bttt:&iS]«^tBSi54 *^ e.ai)#sffl k*iA:^ $ nTt,»€>. 
sffg 1 1 axt)$titdm^isim!Bim^ic ( 1 - r) 4 

^G. ^esi 2«A:^lS*afc7 ^-;i/FF*ifflPam-^K: 
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JlPmSlSB. S!l§Sfflk«:j:-5-Cfi*ftW3nfc 

'^^jsimrss^Rtfy ■< Ypm3[m^^m■L. s 
#s 1 1 . 1 1 5 «. sft#:^i6jis^ai^sp4 

{Cj;-5-C*lffl3n/cgii*affilkK:{;to-C, 7^-;UFrt 

ffiiafi^ i i^sfyiiiiyiii^i ^mm^timM-^^ 

[ 0 0 2 5 ] ;Xfc. 01 t^3©s^l*:^rSI^^||il8l54©l^^c 
10 mm:^^m-o\.^xWLmi,. 02K:tec»r. A:t)S 
n/c -f>i?u—xii«m^«il»i'7 F§1 7(cA^$ 
n. 7 ^ - ju FiSlS 6 J: 0 ffl^j S ti/ciiftfi-f tj:ii« 
Fsi sKA^sn*, m^iyy fsssi 9«. 

■im^h. iilSV7hSi7<tii»->7FSi8iSlj# 
:msi*teS2 3K:A*-r-&. «c*j. fis^fflttt. m» 

[0026] m^\t. g?^®H^git:^l*J{C^g®^(± 

20 •c±\. 7lc¥*|4o«:ii3S#fi-c+ 2i-rsi. Mm^y 

VWt.%^ \ 9«, 3x5 (gitx^jp) -CI 5fi©li^ 

->-7 Ffii^ji'X^il-'Scitcitcs. wrnL^yy FSi 7 
FSi 8B. *©ii«E'>7 FII«:g!ot:A:ti 
$ ti/ciifis{i#*?&pa wcc^tti 5 -t*. 2 0 i^K:h 
th, «cte. FSi TC^Amv:^mtii>y 

Fi. hsi 8-c^rafl«jcc^S6$*i47 

A -)l Fi «. tj9iP57 ^ -JW F-CS>2.^7 ^ F*> 

[0 02 7]S(»S2 0«. m^i^y mi 7©tB^)i 

30 il^^->7 FSl 8©atJ:^i^MSL^Sci«cj:-o-C7 u 

-AP^M^riD. •e©^# (7U-AH^^) 

*tfii{bg2 i«:A;/3-rSo ^fii{bS2 1 «A*snfc 

7 U-Aiaig»ffi*i^)*tfiiftL, ^PbI L P F 2 2 CCAj'j 
f'S, 2graLPF2 2tt, iieMffl{b3nfc7 U-AP^M 

^ic^pa W^c a->'>-:^ 7 ^ $ ^*H:J S c i K: J: r> t 
^a«ft^{b*:^A-y>i/u. «i*:*riSiflSg2 3«: 
A^f'S. ±iH©«fc5K:, «i#:/3[Sj«Sg2 3K:«Htfe 
'>7 FSSSl 9J:0Sil<S'>7 hfii*sA^)Sn-Cte 
0. «l#:;&I^JSg2 3 tt. ^HLPF2 2J:»3A:^jS 
40 n5#il«->7 Hii©7U-APBlM^fil?rJt«-r*. 
[0028] m^1i^^m2 3 7 U- AP^M^-fi 
©l:b«©*SS. 7 P - A|BIM»«i3!iJ*/JMi i tt^lifliJ/ 
7 Hii^iii^®Ki#:^[fiHilsiO-cffl:f3ST2 4«:ai:^ 
•rs. c©si)if:^Fisiffls«. ±ie©J:^K:, @i*©ii 
myyvm. lOKA^jsns. s/c. mn^^ 

g2 3«. g/iN<S©7U-AiaM^Hi*^^«J&^»S2 
StCA:^^^^. ^^?^^«II2 5B. K)Jiti1cyu- 

:t>-ri. BP^. A:*)3nfc7u-Ara^fii3jsy-rxu 

50 •«!:Jl'£iT©Ji^4 Oil/. bItS© U'<;l'J«±©«^* 1 
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[0029] C<D3t!E©U'<;U«. m 1 fpOV A F 
6*Hctt]ms 1 4 $ f ©Jjiatc J: ^-Cf#/cB#^FB^M<i 

SI 1. 1 2{cA^§nS. 
[0030] *^Bj©^i^P^iI8§(3:«±©J: ^k:« 

[003 1 ] sr. 03{Ctel»r. K-^mi-Mi'OKti 

^^^?iPaisIS§3 0liS4tfflMra«^<&tfi£L. 
®tKi^S3 2 icA^tZ, y -t VrnWii^Z 1 

^iurifiSO. ilit.^^S3 2k:A:t)-r.2). 

?cMra(i-^*tti^jS8T3 4 <fc ») ai:t>-r 
[0 032];>;fc. S4{ctei^r. A:^j3nfc'f>^'u 
-m^mmt. m^mmr&^^A 0 ^ mm 
S4 itcA^stis. *SiS»iiaiiK4o«. miicm 
■t:^^micj:z^^mmm^-ci>i,, ^mmmm^ 30 
4 0 fcj: <3 ^^ntcmmmmt^ >f v-'-s :» 7 t 4 2 k 

A^Sn*. 7-f-;UFiljlS4 IttA^Sh/tHfliffi 

-^{cj^ Lr^^m^lil!84 0 k: J: 9 ^CtcMm^tWi 
mOim^b, 7-f>''^••:'7 7 4 3K:A;^)■r•^>. v-f^ 
7 r 4 2 i 7-f 7 T 4 3« 1 ^ >^<0m-^ 

A*(i-^©2fg©aar^*a-r. ■7-f>-'-« 

577 4 2. 4 3©ffi;>3»;^-f 7f^4 4(CA:^l$n, c 

©X 9^ 4 4 -cXSJcsJRSne c i(c J: ot:j«;x^ 
Sm^i«cO. ffi:tiiS^4 5J:»)a*3ns. 
[0033] t(±©<l: ^> (C LT. *^?§©^SII1iraii 40 
ffiB. ii«©i6t:&iS]iA^$*«iaiL. -e©it©il 
ftox-^i' h;i'K:«fi^cR!FSIBI«lffl7 ^;i'*©!|#14{cS 

(oMsmmrnicfSb . wmg*5^{tt-s c i < . $ 
fc. 7-f>7'; 9*4>i^i'=*^i?©w>5'U-;^WSfe^ 

[0034] 

©^laWKiTK&S-r S^iK J: 0 7 ^ FrtffllBI 50 
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fi-f =Sr4^-r.57 ^ -ju \^mm^mt. my ■< -)i f 
(omws\^icm>mmm.»v^i,my 4 fcsj^m 
^*^-r 2)317 4 rmm^^mwLt. my < 

-QhViky ■< -ju mmmm^^-rz'iky -t ~)\' fk 
wm^m-mt. my < -ju FtcstLT^F^Mscia© 

iiit:^l«iI(ci«i,»J||«»fi8^-C*5857 H FWJ^# 

?:4r£^2.h«7 ^ FiifJSft^^^Si . ^7 ^ - 
;u FtcS* br^r^S!)Cciif^^-r.2)7 ^ -ju F)!p6ia®©86 

7 ^ vmmm^^i^y vt?>m i ©->7 F^isi. 

•C, 157 Y -;l'Fii!lSm^*i^7 F-r5ll2©i/7 f-^ 
S£. lllSC;^2©->7 F^I8K:J:->ri/7 FSnfc 

^7 ^ -ji/ mmmm&imy -t -jI' Fw^m^i. 31 

7 ^ -JP F<gJi{i#<!:^JlDStU-tB#^rBW5fi-^^5fe^ 
ifiX^i,. 

m 1 ] :im^<o-mMmimt:fur>t>mxi>i. 

[02 ] S 1 4i©8iit:^iai«IUJS4©^ftW«fiE®-fia| 
?:?S-r7'Dvi'lll-C*.5). 

[03] 2f:s?B*tfi#ait.ffiiasis«:i6fflL/cm^R-r 

7'D^>i'0-C*S. 

[ia4 ] *ii?«^»^jt^»«afcifcfflu/c«^?r^^ 

[05 ] ^m^mmm.^mtmx&i>, 

[06 ] 7 ^ FFaMfflSDf7 ^ mWSi^^t 

[07 ] sf*oraa'S«ri»?a-rsfca)©7 ^ Fran 
Ksc;7 4 Frtiiiffl©ii«®j^'^i' hJi/^s^-ra-c 

[08 ] :^m^^^^Rti>fcib<mS^7.-^i^ F^u^^-r 

[##©giBj] 

2. 6 7v-^l'FjlSg 

3, 8 mm.'^-('^xy 

4 tb#*(S)«IUlSI5 

5 7^-;l'FrtliPiS 

7 Sila-/^•;^7 ■{ ;l'5f 
9. 10 il<S->7FS 
11.12 S»g 

13. 14. 15 
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